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FAE
CH, — O — R! _ _
‘ Triglycerides
C‘JH — O — R? (R, R R3: long chain fatty acid)
CH, —— O — R?®
R fatty acid
i
Palmitic acid  C16:0 C-(CH,),,~CH,
Stearic acid  C18:0 C-(CH,)s—CH,d
P
»
Linoleic acid  C18:2 C—(CH,),~CH=CH-CH,~CH=CH-(CH,),~CH,
"
Linolenic acid C18:3 C-(CH,),~CH=CH-CH,~CH=CH-CH,~CH=CH-CH,~CH,
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WAEIE S 29T =3
AFJ} [(Acid value, AV)

=X S2 FaAXZMO ZE 0] A =T
- &=X1 1g S0l Mol fAXIEtE S0l=dl ELT KOH2 mg=

HI5=@l&t (Saponification value, SV) &= gD}
- X9 2|0 olgt JI+=F0E Hls2Hsaponification)el StCL.
- X1 1 g2 dH|52iol=0l L% KOHOl mg=E HI53t 2 (A 211, saponification valuelOl2} StCt.
- 87Xl 122 H|5210l= Hl= KOH 32(3 <56=1689)0] 2R0l2= gXl 1 S HI520l= U=
KOH 168,000 mgOl & Q0OtLCl.
- 8X19] HIS32 O |XIE FASIL U= XWLAO] 2XHE0 HHHIHIOIEE NS XA

BEAE HAD, HHE 12 LA B2 QXIYSE HOIXLL BE SXIO| HIESIzte

180~200 3%

QL J} (lodine value, IV)
- 0|=ZT QRETI BIIEIE HI2E 012010, SX| =0 EXITE 01| Yo =X
- AIES 100g 0l E4:5= QR0 g%
~ 1300] 0|3 HAIQ, 130 ~ 100 HHAHAS, 100 O|2H0|H EHAS
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\ -00 CH=CH
CH::QH 0; \. Vi N
i N — CH—CH + —CH; CH—
—CH; CH-— =/ N |
—CH; CH— 00 -
[ —CHa—CH=CH— 1 —CH,—CH=CH—
¥ T
HOO /CH=CH
CH—CH + —CH; CH—
_.ch CH- OOH
-
—CH—CH=CH-~

LHOLE XM (Z2H2hAl)

Mo AU XMl - Tocopherol, Ascorbic acid (Vitamin C) S
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Chemical reaction of triglyceride

CHQ—O——?——R

R=Cy1—Cy7,
CH—O—C—R Saturated or
0l unsaturated
l O straight chain
CH2—-O——ﬁ—-F{
O
] 1 I 4 L}
Saponification *Splitting® _ Ester Epoxidation of unsaturated oil
interchange Peracids
NaOH AeOH, NaOH e.g., CHz3COOOH
CH,OH Rﬁ—ONa Glycerol R—ﬁ——OH Glycerol Rﬁ——OCHa Epoxidized oil
CHOH o o) o T Q
Sodium Fatty Methy! e.g., CH,—0O—C
CH,OH soap acid ester ¢ @)
Glycerol of fatty 1] Q
acid CH—O—C
1. Fatty nitrogens l[H] o o
2. "Dimer" acid CH ———O—g
3. Imidazolines and RCH,OH 2
aminoamides Fatty
4. Mono~ and dibasic acids alcohol
by ozonolysis of
oleic acid

5. Acids, aldehydes, and
alcohols by reduction
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Selective hydrogenation

Stearic acid  C18:0 ((@—(CHQ)W CH, j
Oleic acid ~ C18:1 ?D—(CH2)7—CH=CH—(CH2)7—CH3

Linoleic acid  C18:2 (q)P—(CHZ)7—CH=CH—CH2—CH=CH—(CH2)4—CH3 > H2
Linolenic acid C18:3 ((@—(CH2)7—CH=CH—CHZ—CH=CH—CH2—CH=CH—CHZ—CH3 >

» Highly unsaturated oil is susceptible to autoxidation, thermal decomposition, and
other reactions that affect flavor.

» Conversion of linolenic acid(C18:3) and linoleic acid(C18:2) to oleic acid(C18:1)

with minimal synthesis of stearic acid(C18:0).
» The production of trans fatty acid isomers is not favorable.
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Reaction mechanism

i, CH,-R
R-CH, ~ Pl
/C:C ~~
H H
H H

R-CH,-C-C-CH,-R

Ni ........ Ni ........ Ni Ni -
Structural Positional {yd‘rogenatlon
Isomerization Isomerization l H H
| |
R-CH2 _H H.  CHyCHyR R-CH,-C-C-CH,-R
H
H cH2-R R H H
+
~ :C
H R
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Catalyst and Reaction Condition

o Catalyst

— Ni Al catalysts : Raney Ni, Ni/Kieselguhr
— Cu Al catalysts Cu/Cr,05 Cu/Cr,05/MnO,

DONG YANG—
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X8 12 M S BSAI71M D=2 X124t S2lMIE 0] 20 2.
R'COOCH: CHOH
RCOOCH + 3H0 = RCOOH + RCOOH + RICOOH + CHOM
RYCOOCH: Citon

—— Fattyacid —— — ZH Fatty acid

1= (250 C)

Counter current flow
Ol 50 kg/cm?

MEAIZE 2~3A12t

S0=E 99 %

|, Sakas

(12 ~ 20 %)
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HIAEHIZC] HIZ=

Ol AHIE W&
S22UMIO0IES 01AS, XILA, T HIAHZQ HSAIAN T2 HIAHIE = HIAHZE

O L
=
SgES = U8

ard S| gt2 (Alcoholysis)
2Zd| =00 =THOH0 HIEFS DL HH201H HIEWIAHIE I YO ZICH (OHHIEFS 20H, Methanolysis).

R'COOCH>
R°COOCH + 3CH:OH

. \ |
R’COOCH: RICOOCH: + R*COOCHs + R*COOCH; + Cl)HOH
CH,OH

B X OH
CH:0H

KgaE 2 RIISEL, SSLUAE S92 =S AI20IH LSl BISAIHM WIAHZES

H+
RCOOH + R'OH == RCOOR' + H;0
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Long chain alcohol

HEEAM, MM, JtaH Sl &=
X1, X400 S 54401t= Z0HE AH201H0, 200~250 C, =42 200~300 atm OIAM SHAAIAH 2=LCL

R-CH=CH(CH2),COOCH3 + 3H

Cu0/Cr:03
> R(CH2)n+oCH,OH + CHs0OH
= IolausE
> R-CH=CH(CH2),.CH:0H + CH3;0H
Zn0/Cr:05 2ngio=

(OIAHIZEL] MEX =431)
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X

RCOOH
Fatty acid
N“:
-H,0
RCH;NH, « H ‘RéN H; and removal of NH,
—_— Nitrile l 1
Primary amine — Yot
CH.CI Acrylonitrile addition RCH, 2
3 followed by hydrolysis /NH RCH,OH N—CH,R
CH, * — RCHNH(CH,),COOH RCH, RCH,
RCH,—TL—CH, cr Fatty aminopropionic acid Secondary Tertiary
| amine amine
CH, Acrylonitrile addition
followed by reduction CH,Q CH,Q
Quaternary
ammonium salts
CH: CH3 RCH; /CH;
/
. - N 1"
—— RCH,NH(CH,);NH, = VARN =
Fatty aminopropylamine RCH: CH: RCH, CH,R

|:1| (=] E gl.x-" Quaternary ammonium salts
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Dimer acid

(a)

(b)

13 12 11 10
CHy—(CHy) - CHy—GH=CH— CH-—CH——(CH2)7——COOH

- 7
CHy—(CHp)s éH:( H--CH,CH=CH—(CH,);,—COOH

l Z0f : AHMUE (montmorillonite)
(C|>H2)7—COOH

/CH

Hﬁ CltH—(CH2)4——CH3
HC\C _CH—CH,—CH=CH—(CH,);—COOH
H

|
(CH32)s—CHj
"Dimer* acid from linoleic acid

clay

2CH;—(CHa);—CH=CH—(CH,);—COOH i

Double bond reduced
CH3—-(CH2)7—CHz—ZCHz—(i‘,H—-—(CHz)s—COOH
CH3(CH,)7—CH=CH—CH—(CH,)s—COOH

*Dimer® acid from oleic acid

(The bond forms in many of the possible positions, and one double bond may be reduced,

as shown)
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